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The No r m aliz edD iHe r e n c eVq eta舌io nInde x:(N D VI)which 由de rived#o m βaまeliie sen ･
so rim age sis widely u s ed a s am e a s u r e ofv e9etatio n ande c?syste m dyna mics, cha nge亨nla nd
Te e, de s e rtijZc atw n a nd clim atic cha ngePr o ce s s e s O n a re9W n atO rglobalscale･ Su rpr%sin91y,
m se mi- a ridr egions, relativ elyhigh v alu e s ofND VIweTY2 mea s u r edinla rl,es c apes whe relit-
tle, ifa ny, phoiosyntheiic a ctivity ofhighe rplants exists. We tested 仇ehypolhesis 銑at the
highN D VIvalu e sm aybe ca u s ed bythephoio synihetic a ciiviiyofnwTc rophyfe sPo w erplants),
co n siiin9 0fm o
.
see s
,
liche n s
, a19ae, a nd cya n oba cie ria, which cov e r m o stofthe rock a nd soil
s u rfa c e sチn s e m %
- a ridre9ions･ Wefo u nd that ike spectralreJ7eciance c u r ves oflo w erplants
c an be sl･ mila rio thos e ofthe highe r o n:e s and the
ir deriv ed N D V7 v alu e sca nbe as high
as O･3 0u r1･its･ We c o n clude thai irl･ S e m･思 I aride n･vir o nm ･erl,tS, lhe r ePecta nce oflow er･ pla n舌
com m url,ities m aylead to misinterpr etation ofthe v egetatio n dyna mics ふnd over esiim ation
ofe c osy8ie mprodu c舌ivity.
1. In七r oductio n
ln this study, w e e xplo rethe hypothesisthatthe highNI)VIv alues Obt ain edin ari dand
s emi- a ride nvir o n m e nts r e sult&o mthe r e且ect ances ofmic rophyte s(lo w e rpla nts)which c o v er
m ost6 0il and r o cksu rfa ce sin the abs en c e of higherplants. The s elo w e rpla ntsinclude m o s s e s,
lichen s
,
a ndcyan oba cteria(blユe- gr e n alga e), Whichpotentiallyc an carry o utphoto synthetic
a ctivity･ Ou r stlldyha sbe en condu cted inthe n o rthernls r a eli Nege vde sert. D iffe r eI止ty pes
of mic r ophytic c ru st a r eco mm on in 1o es soils. It hasbe e n observ edthat cy an oba cteria
cru st do minate sin r egion s Where the rainfall isle sstha n 10 m m , soil liche n sin r egio n s of
100 to 200m m ofrain, and m o s esin reglO nS Of200to300m m.
2. T be lo e s s en vir o n m e nt
Micr ophytic c r ustr epre s entingt･he m o stc o m m o n c o mmt i ties w er ecole cted by s c r aping
to o n e c e ntim ete rdepth in lo e ssoilin an ar e awi th200m m m e a n a n malrainfal 1. The s e
S a mples w e re c olle cted in 1993 du ringthe m o nth ofJ an 1ー a ry Which iB C OnSide redthe w ette st
m o nthofthe r ainy s e a s on . It w a s obs e rv edthat att･his period ofthe yea r七he a n ualshad
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n o七yetgermin ated vhilethepere mi als had ha rdly spro 11ted･ Ne v e rtheless, the mic r ophytic
co m munities w er ein ful a ctivity.
T he re且ecta nc e spectra ofthe s ample s w e r e m e asuredin thelabor ato ry u singthe Li
- Co r
LI- 1800spe c七ro mete r. Figu r e1 sho w sthe spe ctralr e且e ctanc e cllrve S Ofthediffe r e nt micro-
phytic c o m m u nitie s s a mpled･ T heyin clude(a)a co m m umitydomin ated by cy an oba cteria
(m ainly Micr v c ole u 8 V a9in atu s, Nosio cpu n ctif- 77･e and Chr ooc o c c us sp･);(b)a c o mm unity
do min ated by s oilcy an ophilo lユSliche n(Colle m a sp.);(c)a c o m m u nity do min ated by tw o
spe cie s of m o s s(A-loina biPo n 3 and Cr o s sidiu m･ cr a sine r v e v ar･ lo evipilu m ･ fro m a s o uth-
fa cingSlope;and(d)a c o m m unitydo m inated bythe s a m etw o spe cies of m o ss, but indifFe r e nt
proportio ns, fro m a n orth
-facing slope. Iti5pe rtin e nt to obs erve that inthe n orther nhemi-
sphere, wi thin the s a melo cation, south
-facing slope sgen eraly are drierthat n o rth-facing
Blope s･ Fig ur el als o show sthe spe c七ralr efle cta n c ec u rv e ofthe lo e ss s oil wi thollt C ru St･
Thisha,8be e nincluded as a refe r e n c e.
T he c l m e r epr e se ntingthe c rustrfree s oilpo rtrays a C onv ex Shape typicalofs oilc u rv e s･
On the othe rh and, althollghthe spe ctr ar epre se ntingthe Ⅲyc r ophytic c om m unitieshave
a c o n v ex shape al80, they sho w a n ap pr e ciable dipin the 600 七o 700n m r egio n, indic ative
of 血1o rophy11abso rptio n. In pa rticula r, the m o ss co Ⅱ 皿 unity 丘
.
o m the n o rthTfa cing slope
ha s alm o st aty pic alv egetatio n c u rv e. N D V Ivalu es of 0.08,0,1 0, 0･14, 0.19, a nd 0.30were
calculated for s oil, cyan oba cteria, 1iche n s, s o llth-fa cing slope m os ses, a nd n o r紘一facing slope
凪 o s s e s, re甲 e Ctiv ely.
The abo v e r e s ult.ら I･e且e ct the r elatio n ship betw e e nthe soil m oistu r e c o nte nt and the
microphytic c o nm mi ty str u cture(i.e . spe cie s c o mpositio n and ab unda n c e)･ T he cya nobaL>
七eria o cupie sthe drier e nd ofthe m oistu re gradie nt whilethe n o rth
-fa cingslope m o s se s
a re a七the w etter e nd. T he highe rthe soilm oistlユr e, the m ore pro mine ntthe chlo r ophyll
abso rba nc efeatu r es in the re且ectan c e spe ctr a a nd the highe rthe ND V Ivalues. W e s uggest
thatthe v a riatio nin 七he r e且e ct an c e spe ctra andthe NDVI valu e s ofthe co m mu nitiesisdu e
to ‥(1)diHeren ce sinthe mic r ophytic c o m munity stru ctu r e.,i･ e･ , spe cie s co mpo sition; and(2)
the differe ncesin the abu nd an ce ofthe v a rio us SPeCie BL Co m mumity stru ctu r e and spe cie s
ab und ance re且e ct the spatialv 班iabilityin soil m oistu re c o nte nt. T he v ariatio nin the soil
m oistu r e COnte ntis, on alo cals cale, m ainlydlletO Slopedire ctio n, while o n aregio nalscale
it is mainlydu eto diffe r e n c esin the am o llnt Ofrainfal1･
Specialatte mptshoul d be given tothe differenc ebetw ee nthe s o uth a nd a nd the n o rth
side softhe hill(Figu re2)･ T he fir stisfa cingthe dir e ct s olar radiation whilethe ot he rthe
principalrainfal dir ection . T he s etw o op posite co nditio n s c a u sedr a stic diEe r e nce betw e en
the do minaJlt mic rophytic c om m unitie s. On the ave r age, 29.2 1e afystem spe r c m2 of 凪 oss es
w e r efound on the s outhfa cing slope, 77% of七hem belo ngto the A. biPorl･S a nd the rest
23% to a. c r a s sir',e r v e. Equivale ntly, o nthe n orthfa cing slope 15 7.51e afystem s per cm
2
of m o se s w ere fo und o n the s o llth fa cing slope, 93% ofthe m of a. cra s sir1･el Ve and 7% of
A･ bqr ons･ Notetha七 altho ughboth spe cie s e xist O nly in s emi‾a sidr eFio n7 the A･ biP
o ns
C a npe rsist u nde rdrier c o nditio n s andthe r efo re m o r e ste m s ofthlS SpeCle S ar efound o nthe
so tlhfacing slope･ On the southfacing slope the 皿 e an C ru Btthickne s W aBfou ndto be only
4 m m while o nthe no rthfa cing slope the m ea n crust thickne s s w asfou nd to be 12m m･
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3. Con clu sio n
lt can be c onclllded fro mthis studythat the signalprodu ced by micr_ophyte 8, espe cially
l mde rw et c o nditio n s,is cha r aJ:七eristic oftha,t of higher v egetation･ Their N DVI valu e s c a 且
be as highas0.30 1血ts. In arid a ndsemi- a ridreglOnS Where higher v egetation is spa rs e,
mic rophytes ca n cove r m ost ofthe gro und s urfa ce. As su ch, during r e m ote Be n 8ingim age
acqllisition, m o st ofthe signalr ea chingt.he satellite may co me fro mthe mic r ophyte s. Sin c e
this signal is si mila rto that ofhigher pla nts,the r elativelyhighN D VIvalu e sco mpllted m ay
be misinte rpre七ed for the pr esen ce of higher v egetatio n and m ayleadto ove r e8tim ation of
sllChq11an七itie sa Bgreenle af bio m a 8 S O rProdu ctivi ty.
This type ofin且tl enC efrom mic r ophytes c a n o c c u rin the rainy s e ason a B W el a Bin the
dry s e a s o n. At the e arly pa･rt ofthe rahy s e a s o nWhen highe rplants are st.in v erylo win
a ctivity, microphytes m ake a quick r e spo n E;e a nd r eachtheir peal' a ctivity. ThisiB d-1e tO
their abilityto r e spo ndrapidlyto v a riatio nin nois七u re･
It c a nbefarthe rco ndudedtha七thc diGerenc e sbetw een the r e且e c七a nce spe ctra r e 8ul七ing
wi threspe ctiv ediffer ent ND VIvalu e s a r e Cau s ed by(1)v a riatio ni千microphytic species;(2)
the spatialⅧ riation ofthe micr ophytic de n sity; and(3)va riation lnC r ust thidくneSS. T he se
differen ces re且e ct changesin the mic r o clim atic e n vir on m e n七d11etO SPatial distriblltion of
w ate r r egim e and r adiated $llnlight.
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Figu re 1: Spe ctral labo r at･ory m ea su re m ent8 0f diffe r e nt micr ophytic
c o mm unitie s on lo es s s oil, s am pled o n 7 Janll a ry, 19 9 3,
with their re spectiv e N D V Ivalu e s.
- 184-
≡
B
u)
16
%14
.壁
% 1 2
(
&10
(匂
盲 8
U
聖 6
1
B 4
(匂
= 2
q)
+⊃
≡
=I
≡
0
0
0
0
0
0
0
0
0
157.5
10.8
(7 %)
146.7
(93 %)
No rth fa cingslope
A. bI
'
fr10ne S
I
C. c ra s sin erv e
29.2
22.5 6.67
(77%) (23%)
South facingslope
Figll r e2: N u mbe r and pre ce n七age ofaverage leak st,e m s of m esse s
co m m u nities fo u nd on so ut hfa cing v s. n ort h facing hill-
side s.
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